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(57) ABSTRACT

A treadboard and a treadmill includes two first elastic strips
of same structure arranged abreast with the lengths disposed
along the moving direction of the belt of the treadmill and
a plurality of solid support strips; the first elastic strips are
arc structural, the center of the arc structure is higher than
two ends of the arc structure; either end of each first elastic
strip is once formed with buffer portion that is flexible along
the length direction, so that the buffer portions buffer the arc
structure of the first elastic strip after fixedly connected to
the base of the treadmill; the solid support strips is of straight
strip structure respectively connected vertically between the
two first elastic strips, two ends of each solid support strip
are respectively connected to the corresponding upper sides
of the two first elastic strips.

18 Claims, 7 Drawing Sheets
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1
TREADBOARD OF A TREADMILL AND A
TREADMILL

FIELD OF THE INVENTION

The present invention relates to a sports and gymnastic
equipment, especially to a treadboard of a treadmill and a
treadmill.

BACKGROUND OF THE INVENTION

Traditional treadboard of treadmill is usually applied with
a flat board, the belt of the treadmill moves on the flat board,
as the flat board is rigid, the feet of the running sportsman
hard contacts on the treadboard, which hurts the knee and
the ankle joints of the sportsman. Existing treadboard of the
treadmill is usually applied with springs or elastic rubber
body below the treadboard to buffer the flat board, however,
the treadboard is a single configuration that the sportsman
still hard contacts instantly when stamping on the tread-
board. A new treadboard is disclosed in the Chinese patent
database with publishing number CN203469310U, the flat
board is replaced by an arc structural board, so that the entire
board is transformed when a sportsman is stamping on the
treadboard, however, in this case, the sportsman still hard
contacts on the treadboard instantly when stamping on the
treadboard, above problem still happens; besides, when
assembling, as one end of the arc structure has to be movable
s0 as to move to the another movable end, thus making it
complicated and inconvenient to assemble.

SUMMARY OF THE INVENTION

To solve the technical problems of the existing technol-
ogy, the present invention is provided with a treadboard of
a treadmill and a treadmill, in which the treadboard is
partially transformed when a sportsman is stamping on, so
that the sportsman softly contacts on the treadboard instantly
when stamping on the treadboard, like running on the grass,
thus improving the comfort and exorcising the damage to the
knee and ankle joints during exercise.

The technical proposal of the present invention to solve
above problems is that:

A treadboard of a treadmill, comprising:

two first elastic strips of same structure arranged abreast
with the lengths disposed along the moving direction of the
belt of the treadmill; the first elastic strips are arc structural,
the center of the arc structure is higher than two ends of the
arc structure; either end of each first elastic strip is once
formed with buffer portion that is flexible along the length
direction, so that the buffer portions buffer the arc structure
of the first elastic strip after fixedly connected to the base of
the treadmill;

a plurality of solid support strips of straight strip structure
respectively connected vertically between the two first elas-
tic strips, two ends of each solid support strip are respec-
tively connected to the corresponding upper sides of the two
first elastic strips.

In another preferred embodiment, two ends of the first
elastic strips are respectively disposed with a bending por-
tion bending inwardly along the length and formed with a
bending section to fix to the base of the treadmill; the
inwardly bending portion and the bending section form the
buffer portion.

In another preferred embodiment, two ends of the first
elastic strips are respectively disposed with a bending por-
tion bending outwardly along the length and formed with a
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bending section to fix to the base of the treadmill; the
inwardly bending portion and the bending section form the
buffer portion.

In another preferred embodiment, the first elastic strip is
of equal thickness.

In another preferred embodiment, it further comprises two
second elastic strips of arc structure that respectively con-
tacted on the bottom surface of the corresponding first
elastic strip between the buffer portions in the two ends of
the corresponding first elastic strip.

In another preferred embodiment, the first elastic strip is
of unequal thickness that the thickness is gradually
decreased from the center to two ends.

In another preferred embodiment, the top and bottom
surfaces of the solid support strips are arc structural.

In another preferred embodiment, it further comprises a
soft wear-resistant board that covered on the centers of the
plurality of the solid support strips.

In another preferred embodiment, it further comprises a
plurality of cushions with same number with the solid
support strips that the cushions are respectively connected to
the center of the top bottom of the solid support strips and
the soft wear-resistant board is covered on the cushions.

The present invention is further provided with a treadmill,
which comprises a main frame, a belt mechanism and above
said treadboard, the main frame comprising armrests and a
base, the treadboard and the belt mechanism are respectively
assembled to the base so that the belt of the belt mechanism
is coupled to the treadboard; two ends of the two elastic
strips of the treadboard are respectively fixedly connected to
the base front and rear.

Compared to existing technology, the technical proposal
of the present invention has advantages as below:

1. as two ends of the first elastic strips are respectively
once forming with a buffer portion flexible along the length,
so that the buffer portions buffer the arc structure of the first
elastic strip after fixedly connected to the base of the
treadmill, it solves the problem of existing entire arc board
that one end thereof can not be fixed. The buffer portions and
the arc structure are cooperated to form two buffer effects,
the first effect works by the arc structure of the first elastic
strips themselves, with the arc structure, the center of the arc
structure is higher than the two ends, it forms a downwardly
elastic buffering when the protruding portion of the arc
structure is stamped by a running sportsman; the second
effect works by the buffer portions at the two ends of the first
elastic strip, as the two ends of the first elastic strips has
buffer portions flexible along the length, after the bending
sections of the buffer portions are fixedly connected to the
base of the treadmill, when the sportsman is stamping on the
treadboard, the protruding portions at the center of the first
elastic strips buffer downwardly to form force outward the
two ends, the present invention is applied with bending
portions of the first elastic strips 1 to buffer this force.

2. the present invention is applied with a plurality of solid
support strips of straight strip structure respectively con-
nected vertically between the two first elastic strips. the
present invention is configured with the solid support strips
the solid support strips and the two first elastic strips coupled
to form the board, which replaces the traditional entire board
structure, when the sportsman stamps on some solid support
strips of the treadboard of the present invention, the first
elastic strips in the right position buffer downwardly, while
the rest part of the first elastic strips do not buffer, so that it
partially transforms, the first elastic trips have wavy buffer
effect, the sportsman will soft stamp on the treadboard, like
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running on the grass, thus improving the exercise comfort
and exorcising the damage to the knee and ankle joints
during exercise.

3. the present invention is applied with two second elastic
strips respectively contacted on the bottom surface of the
corresponding first elastic strips between the buffer portions
at the two ends of the corresponding first elastic strips, or the
first elastic strip has unequal thickness, the thickness of the
first elastic strip 1 is gradually decreased from the center to
the two ends, so that the thickness of the buffer portion at the
two ends of the first elastic strip is thinner so as to work with
elastic, it also enhances the strength of other part of the first
elastic strip, thus ensuring an effective support to the sports-
man stamping on the treadboard.

4. the present invention is applied with a plurality of soft
cushions with same number with the solid support strips that
the cushions are respectively connected to the top bottom of
the solid support strips and a soft wear-resistant board
covered on the cushions, so that the cushions work with a
buffering effect, making it more soft and comfort when a
sportsman stamps on the treadboard to exercise; the soft
wear-resistant board protects the cushions and the solid
support strips, thus lengthening the service life of the
product.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exploded and schematic diagram of
a first embodiment of a treadboard of the present invention.

FIG. 2 illustrates a top view of the first embodiment of the
treadboard of the present invention.

FIG. 3 illustrates a front view of the first elastic strip of
the first embodiment of the treadboard of the present inven-
tion.

FIG. 4 illustrates a top view of the first elastic strip of the
first embodiment of the treadboard of the present invention.

FIG. 5 illustrates a bottom view of the first elastic strip of
the first embodiment of the treadboard of the present inven-
tion.

FIG. 6 illustrates a schematic diagram of the first elastic
strip of a second embodiment of a treadboard of the present
invention.

FIG. 7 illustrates a schematic diagram of the first elastic
strip of a third embodiment of a treadboard of the present
invention.

FIG. 8 illustrates a schematic diagram of the first elastic
strip of a fourth embodiment of a treadboard of the present
invention.

FIG. 9 illustrates an exploded and schematic diagram of
a fitth embodiment of a treadboard of the present invention.

FIG. 10 illustrates an exploded and schematic diagram of
a sixth embodiment of a treadmill of the present invention.

FIG. 11 illustrates a schematic diagram of the treadboard,
the belt mechanism and the base in their cooperation in the
sixth embodiment of the treadmill of the present invention.

FIG. 12 illustrates a front view of the treadboard, the belt
mechanism and the base in their cooperation in the sixth
embodiment of the treadmill of the present invention.

FIG. 13 illustrates an exploded and schematic diagram of
the treadboard, the belt mechanism and the base in their
cooperation in the sixth embodiment of the treadmill of the
present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The present invention will be further described with the
drawings and the embodiments.
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The First Embodiment:

As figured in FIGS. 1-5, a treadboard of a treadmill of the
present invention comprises:

Two first elastic strips 1 of same structure arranged
abreast, the length of the first elastic strip 1 is arranged along
the moving direction of the belt of the treadmill; the first
elastic strip 1 is arc structural that the center is higher than
two ends, that is to say, the center 11 of the first elastic strip
1 is higher than two ends 12 of the first elastic strip 1, two
ends of the first elastic strips 1 are respectively once forming
with a buffer portion flexible along the length, so that the
buffer portions buffer the arc structure of the first elastic strip
after fixedly connected to the base of the treadmill;

A plurality of solid support strips 3 of straight strip
structure respectively connected vertically between the two
first elastic strips 1, two ends of each solid support strip 3 are
respectively connected to the corresponding upper sides of
the two first elastic strips 1.

In this embodiment, two ends of the first elastic strips 1
are respectively disposed with a bending portion 13 bending
inwardly along the length and formed with a bending section
14 to fix to the base of the treadmill; the inwardly bending
portion 13 and the bending section 14 form the buffer
portion.

The bending portion 13 is circular arc structural. In other
cases, it can be arc structural.

The bending section 14 is arranged horizontally.

In this embodiment, the first elastic strip 1 is of equal
thickness.

In this embodiment, the first elastic strip 1 is an arc strip
made of elastic steel. In other cases, the first elastic strip 1
can be made of other elastic material like carbon fiber board
or rubber board.

The first elastic strip 1 is disposed with a plurality of
screw holes 15, two ends of each solid support strip 3 are
respectively fixedly connected to the upper sides of the two
first elastic strips 1 by screws 4.

The solid support strips 3 are evenly vertically connected
between the two first elastic strips 1 respectively.

In this embodiment, the solid support strips 3 are straight
strip structures made of wooden material. In other cases, the
solid support strips can be straight strip structures made of
steel plate, plastic or rubber material, etc. To enhance the
strength, it should be embedded with metal piece in the
plastic or rubber straight strip structure.

The top surface and the bottom surface of the solid
support strips 3 are respectively arc structural. The arc
structure of the top surface and the bottom surface of the
solid support strips 3 are coupled to the arc structure of the
first elastic strips 1 in the position the solid support strip
fixedly connected to the first elastic strips.

In the treadboard of a treadmill of the present invention,
when assembling, the solid support strips 3 are respectively
fixedly connected between the two first elastic strips 1, thus
forming a board with arc structure, then the bending sections
14 at the two ends of the two first elastic strips 1 are
respectively fixedly connected to the base of the treadmill.

The treadboard of the present invention with this kind of
structure can bring some elastic and buffering effects, the
first effect works by the arc structure of the first elastic strips
1 themselves, with the arc structure, the center of the arc
structure is higher than the two ends, it forms a downwardly
elastic buffering when the protruding portion of the arc
structure is stamped by a running sportsman; the second
effect works by the buffer portions at the two ends of the first
elastic strip 1, as the two ends of the first elastic strips has
buffer portions flexible along the length, after the bending
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sections of the buffer portions are fixedly connected to the
base of the treadmill, when the sportsman is stamping on the
treadboard, the protruding portions at the center of the first
elastic strips 1 buffer downwardly to form force outward the
two ends, the present invention is applied with bending
portions 13 of the first elastic strips 1 to buffer this force; the
third effect works by the solid support strips 3, the solid
support strips 3 and the two first elastic strips 1 are coupled
to form the board, which replaces the traditional entire board
structure, when the sportsman stamps on some solid support
strips of the treadboard of the present invention, the first
elastic strips 1 in the right position buffer downwardly, while
the rest part of the first elastic strips do not buffer, so that it
partially transforms, the first elastic trips have wavy buffer
effect, the sportsman will soft stamp on the treadboard, like
running on the grass, thus improving the exercise comfort
and exorcising the damage to the knee and ankle joints
during exercise.

The Second Embodiment:

As figured in FIG. 6, the treadboard of a treadmill in this
embodiment has difference from the first embodiment that
two ends of the first elastic strips 1 are respectively bended
outwardly to be a bending portion 16 and formed with a
bending section 17 to fix to the base of the treadmill, the
bending sections 17 are horizontally arranged, so as to fix to
the base of the treadmill conveniently, the bending portion
16 is bended downwardly first and then outwardly.

The Third Embodiment:

As figured in FIG. 7, the treadboard of a treadmill in this
embodiment has difference from the first embodiment that
the first elastic strip 1 has unequal thickness, that is to say,
the thickness of the first elastic strip 1 is gradually decreased
from the center to the two ends, so that the thickness of the
center 101 is larger than the thickness of the two ends 102.

As the first elastic strip 1 has unequal thickness, and the
thickness of the first elastic strip 1 is gradually decreased
from the center to the two ends, so that the thickness of the
buffer portion at the two ends of the first elastic strip 1 is
thinner so as to work with elastic, it also enhances the
strength of other part of the first elastic strip, thus ensuring
an effective support to the sportsman stamping on the
treadboard.

The Fourth Embodiment:

As figured in FIG. 8, the treadboard of a treadmill in this
embodiment has difference from the first embodiment that it
further comprises two second elastic strips 2 of arc structure
that respectively contacted on the bottom surface of the
corresponding first elastic strips 1 between the buffer por-
tions at the two ends of the first elastic strips.

The present invention is applied with two second elastic
strips 2 respectively contacted on the bottom surface of the
corresponding first elastic strips between the buffer portions
at the two ends of the corresponding first elastic strips, so
that the thickness of the buffer portion at the two ends of the
first elastic strip 1 is thinner so as to work with elastic, it also
enhances the strength of other part of the first elastic strip,
thus ensuring an effective support to the sportsman stamping
on the treadboard.

The Fifth Embodiment:

As figured in FIG. 9, a treaboard of a treadmill in this
embodiment has difference from the first embodiment that it
further comprises:

A plurality of soft cushions 51 with same number with the
solid support strips that the cushions are respectively con-
nected to the top bottom of the solid support strips 3;

A soft wear-resistant board 52 covered on the cushions 51.
one end of the soft wear-resistant board 52 is disposed with
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a lock portion 521 to lock to the components composed from
the cushions 51 and the solid support strips 3, this end is
disposed facing to the moving direction of the belt of the
treadmill, the other end of the soft wear-resistant board 52 is
free.

The length of the cushion 51 is smaller than the length of
the solid support strip 3, the width of the soft wear-resistant
board 52 is larger than the width of the cushion 51.

The present invention is applied with a plurality of soft
cushions 51 with same number with the solid support strips
that the cushions are respectively connected to the top
bottom of the solid support strips 3 and a soft wear-resistant
board 52 covered on the cushions 51, so that the cushions 51
work with a buffering effect, making it more soft and
comfort when a sportsman stamps on the treadboard to
exercise; the soft wear-resistant board 52 protects the cush-
ions 51 and the solid support strips 3, thus lengthening the
service life of the product.

The Sixth Embodiment:

As figured in FIG. 10 to FIG. 13, a treadmill of the present
invention comprises a main frame 5, a belt mechanism and
a treadboard, the main frame 6 comprises armrests 61 and a
base 62, the treadboard and the belt mechanism are respec-
tively assembled to the base 62, the belt mechanism com-
prises a belt 71, a motor 72, a front roller 73, a rear roller 74
and a driving portion 75, the belt 71 is assembled between
the front roller 73 and the rear roller 74, the front roller 73
is linked to the motor 72 via the driving portion 75, the belt
71 of the belt mechanism is coupled to the trearboard; the
treadboard comprises two same structural first elastic strips
1 and a plurality of solid support strips 3, two first elastic
strips 1 are arranged abreast, the length of the first elastic
strips 1 is configured along the moving direction of the belt
of the treadmill; the first elastic strips 1 are arc structural, so
that the center of the arc structure is higher than two ends,
that is to say, the center 11 of the first elastic strip 1 is higher
than two ends 12 of the first elastic strip 1, two ends of the
first elastic strips 1 are respectively once forming with a
buffer portion flexible along the length, so that the buffer
portions buffer the arc structure of the first elastic strip after
fixedly connected to the base of the treadmill; the solid
support strips 3 of straight strip structure respectively con-
nected vertically between the two first elastic strips 1, two
ends of each solid support strip 3 are respectively connected
to the corresponding upper sides of the two first elastic strips
1. In this embodiment, two ends of the first elastic strip 1 are
respectively disposed with a bending portion 13 bending
inwardly along the length direction, and forming with a
bending section 14 to fix to the base of the treadmill; the
inwardly bending portion 13 and the bending section 14
form the buffer portion, that is to say, the first elastic strips
1 are applied with the structure of the first embodiment. In
this embodiment, it further comprises two second elastic
strips 2 of arc structure respectively contacted on the bottom
surface of corresponding first elastic strip 1 between the
buffer portions at the two ends of the corresponding first
elastic strip 1. In this embodiment, it further comprises a
plurality of treadles 81 with twice as much as the solid
support strips 3, the treadles 81 are respectively fixedly
connected to the two ends of the solid support strips 3. The
bending sections 14 of the first elastic strips 1 are fixed to the
base 62.

When assembling, two ends of the solid support strips 3
are respectively connected to the two first elastic strips 1 to
form a board plate of arc structure, then the bending sections



US 9,452,314 B2

7

14 of the two first elastic strips 1 are respectively fixed to the
base 62 front and rear, the belt 71 is wrapped on the
treadboard.

As can be seen from above, the first elastic strips of the
treadboard can be applied with kinds of structures, for
example, the bending portion can be bended inwardly or
outwardly to form a buffer portion flexible along the length;
the thickness of the first elastic strip is equal or unequal, the
second elastic strips can be configured below the first elastic
strips to enhance the strength of the first elastic strips. And
the layer structure of the treadboard can be varied, for
example, it can be a single layer composite of the solid
support strips, or it can be further configured with a soft
wear-resistant board, in other cases, a cushion layer can be
applied between the solid support strips and the soft wear-
resistant board.

INDUSTRIAL APPLICABILITY

The present invention is configured two same structural
first elastic strips to be arc structures, and a buffer portion is
once forming at either end of the first elastic strips to fix to
the base of the treadmill thus to buffer the arc structure of the
first elastic strips, the buffer portion is composed of a
bending portion at either end of the first elastic strip 1
bending inwardly or outwardly along the length and a
bending section formed from the bending portion, it is easy
to realize in the industry. In additional, the present invention
is configured with a plurality of solid support strips to fix to
the first elastic strips to replace traditional entire board
structure, so that the solid support strips are configured to
realize a partial transforming of the treadboard, the sports-
man stamps on the treadboard softly, like running on the
grass, thus improving the exercise comfort and exorcising
the damage to the knee and ankle joints during exercise, the
solid support strips are easy to manufactured in the industry.

Although the present invention has been described with
reference to the preferred embodiments thereof for carrying
out the patent for invention, it is apparent to those skilled in
the art that a variety of modifications and changes may be
made without departing from the scope of the patent for
invention which is intended to be defined by the appended
claims.

The invention claimed is:

1. A treadboard of a treadmill, comprising:

two first elastic strips configured to be arranged length-
wise along a moving direction of a belt of the treadmill,
the two first elastic strips having arc shapes, such that
a center of each of the two first elastic strips is higher
than two ends of the two first elastic strips, at least one
end of each first elastic strip having a buffer portion that
is flexible along the length direction, the buffer portion
configured to provide a buffer between an arc-shaped
portion of the first elastic strip and a base of the
treadmill when the treadboard is fixedly connected to
the base of the treadmill;

a plurality of solid support strips connected between the
two first elastic strips, two ends of each solid support
strip being respectively connected to the corresponding
upper sides of the two first elastic strips, and each of the
solid support strips having a substantially straight
shape in a length direction.

2. The treadboard of a treadmill according to claim 1,
wherein the two ends of the first elastic strips include a
bending portion bending inwardly along the length direction
of the first elastic strips and a bending section configured to

10

15

20

25

30

35

40

45

50

55

65

8

be fixed to the base of the treadmill, such that a center of the

first elastic strips is elevated from the base of the treadmill,

wherein the inwardly bending portion and the bending
section form the buffer portion.

3. The treadboard of a treadmill according to claim 1,
wherein the two ends of the first elastic strips include a
bending portion bending outwardly along a length of the first
elastic strips and a bending section configured to be fixed to
the base of the treadmill, such that a center of the two first
elastic strips are elevated from the base of the treadmill,

wherein the bending portion and the bending section form

the buffer portion.

4. The treadboard of a treadmill according to claim 1,
wherein each of the first elastic strips is of substantially
uniform thickness along the length of the first elastic strips.

5. The treadboard of a treadmill according to claim 4,
further comprising two second elastic strips having arc
shapes, the two second elastic strips respectively contacting
bottom surfaces of the two first elastic strips between the
buffer portions of the two first elastic strips.

6. The treadboard of a treadmill according to claim 1,
wherein the first elastic strips have a thickness that gradually
decreases from the center towards the two ends.

7. The treadboard of a treadmill according to claim 1,
wherein the top and bottom surfaces of the solid support
strips are arc-shaped.

8. The treadboard of a treadmill according to claim 1,
further comprising a soft, wear-resistant board covering
center portions of the plurality of the solid support strips.

9. The treadboard of a treadmill according to claim 8,
further comprising a plurality of cushions respectively con-
nected to the center portions on top of the plurality of solid
support strips,

wherein the quantity of cushions is the same as the

quantity of solid support strips, and

the soft, wear-resistant board covers the plurality of

cushions.

10. A treadmill, comprising:

a main frame comprising armrests and a base;

a belt mechanism; and

a treadboard fixedly connected to the base of the tread-

mill, the treadboard comprising:

two first elastic strips arranged lengthwise along a
moving direction of a belt of the belt mechanism, the
two first elastic strips having arc shapes, such that a
center of each of the two first elastic strips is higher
than two ends of the two first elastic strips, the ends
of the first elastic strips having a buffer portion that
is flexible along the length direction of the first
elastic strips, the buffer portion configured to provide
a buffer between an arc-shaped portions of the first
elastic strips and a base of the treadmill; and

a plurality of solid support strips connected between the
two first elastic strips, two ends of each solid support
strip being respectively connected to the correspond-
ing upper sides of the two first elastic strips, and each
of the solid support strips having a substantially
straight shape in a length direction of the solid
support strips,

wherein the treadboard and the belt mechanism are

respectively assembled to the base so that the belt of the
belt mechanism is coupled to the treadboard, and

the two ends of the two elastic strips of the treadboard are

respectively fixedly connected to a front end and a rear
end of the base.

11. The treadmill of claim 10, wherein the two ends of the
first elastic strips include a bending portion bending
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inwardly along the length direction of the first elastic strips
and a bending section fixed to the base of the treadmill, such
that a center of the first elastic strips is elevated from the
base of the treadmill,

wherein the inwardly bending portion and the bending

section form the buffer portion.

12. The treadmill of claim 10, wherein the two ends of the
first elastic strips include a bending portion bending out-
wardly along a length of the first elastic strips and a bending
section fixed to the base of the treadmill, such that a center
of'the two first elastic strips are elevated from the base of the
treadmill,

wherein the bending portion and the bending section form

the buffer portion.

13. The treadmill of claim 10, wherein each of the first
elastic strips is of substantially uniform thickness along the
length of the first elastic strips.

14. The treadmill of claim 13, further comprising two
second elastic strips having arc shapes, the two second
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elastic strips respectively contacting bottom surfaces of the
two first elastic strips between the buffer portions of the two
first elastic strips.

15. The treadmill of claim 10, wherein the first elastic
strips have a thickness that gradually decreases from the
center towards the two ends.

16. The treadmill of claim 10, wherein the top and bottom
surfaces of the solid support strips are arc-shaped.

17. The treadmill of claim 10, further comprising a soft,
wear-resistant board covering center portions of the plurality
of the solid support strips.

18. The treadmill of claim 17, further comprising a
plurality of cushions respectively connected to the center
portions on top of the plurality of solid support strips,

wherein the quantity of cushions is the same as the

quantity of solid support strips, and

the soft, wear-resistant board covers the plurality of

cushions.



